political nature. Thus, they represent an effort to embody particular programs of intended action (Akrich 1992; Latour 1992) .
The fact that technologies may represent efforts to materialize political aims to facilitate their implementation needs to be interpreted with some care. To inscribe political aims in an artifact is no guarantee that these aims will be achieved. Studies of the way artifacts are appropriated or domesticated show that designers' efforts to shape future use may be circumvented, for a variety of reasons (Lie and Sørensen 1996 ; also see Latour 1992) . Clearly, the politics of technology is complex and complicated because technologies like texts may be interpreted and reinterpreted, often with considerable flexibility. To achieve inflexibility, technologies need to be integrated into particular socio-technical arrangements where material features are intertwined with organizational and institutional arrangements. Stable, obdurate technological regimes are of course deeply socio-technical and should be understood as such. Stability is not achieved through technology as such, but in particular constellations or configurations of material features and institutionalized social action (see, e.g., Rip and Schot 2002) . From this perspective, it is clear that technological development may imply a wide range of political initiatives and be embedded in established political constellations.
However, the political relations of a given technology cannot be taken at face value; they have to be examined closely, and they may turn out to be quite dynamic. For example, the Internet emerged as a cold war military technology, then was appropriated for scientific purposes, then shaped by an outspoken liberal-anarchistic outlook; it is now in the midst of intensive commercialization (see, e.g., Abbate 1999; Grossman 2001) . From a technology studies perspective, this suggests that the technology-politics issue renders itself fruitfully to be pursued by constructivist approaches. Arguably, constructivism is underutilized as an analytical resource for such pursuits (Velody and Williams 1998; Sørensen 2002) .
Constructivist technology studies have been criticized as apolitical (see, e.g., Winner 1993) . Underlying this critique is the idea that we should study technologies primarily to reveal underlying political and economic interests from the premise that these interests are detrimental to a common good and thus antidemocratic. Consequentially, in a curious way, there has in the study of technology been a strong tendency to demonize it. Academic efforts to show that technology has politics have usually meant harmful politics. Thus, the critical engagement with technology has produced a first principle of distrust and skepticism. In this manner, technology tends to be interpreted as a negative force, as something that above all needs to be contained and Sørensen / Editorial 185 controlled. The problem with technology is that it is developed and implemented too quickly and without sufficient democratic influence.
From one point of view, this is a necessary corrective to the massive belief that technology means progress and improvement. In many public debates, for example in the area of sustainable development, new technologies are perceived as the main problem solver (for a critical account, see Braun 1995) . The challenges are reinterpreted; they become technological rather than social and political. We are made to expect that social problems should find a technological solution, that there will emerge a technical fix that will help.
Thus, it is important to criticize the naive expectations of technical fixes to deconstruct the so-called promises of technology. Winner's (1986) arguments make perfectly sense in this context. On the other hand, technology does represent possibilities to improve and remedy social problems, like the ones we encounter in the environmental area. Technology is not just a negative force that needs to be checked; it is also a positive force to be made use of. Here, we have an important dilemma. How may we engage both constructively and critically with new technologies?
This dilemma is addressed in a complementary fashion by the contributions to this special issue of ST&HV. Karin Garrety and Richard Badham report on an effort to make use of workers' participation in technological design to provide better technology, Jarle Brosveet tells about frustrated and misguided efforts to utilize new information and communication technologies for positive urban development, and Sally Wyatt explores the ambiguous role of metaphors in relation to the cultural and political interpretation of the Internet.
The three articles show that we need to engage in the politics of technology in ways in which we take on more or less simultaneously the positive as well as the negative potentials. A strictly critical attitude may make us overlook possibilities that are not considered, while a strictly constructive engagement may induce too optimistic views of technology's promises. When we try to strike a balance, we should benefit from the authors' achievements to situate the politics of technology in a complex of cultural processes of interpretation, identity, and communication. This is the first step in the acknowledgement that politics of technology is in fact a cultural politics of technology.
Cultural Politics?
Several decades of academic studies of technology studies have produced theoretical insights in technology dynamics that provide tools that may be 186 Science, Technology, & Human Values used to guide development of new technologies-in brief, technology policy (see Sørensen and Williams 2002) . In a way, we may see this as an effort to utilize the more critical efforts of the politics of technology approach to provide a different basis from which a practically oriented technology policy may be performed. Here, it is important to distinguish between policy, which represents rather general efforts to regulate and facilitate new technologies for certain purposes, and the concrete politics of designing technologies. In principle, policy is embedded in democratic institutions and thus related to some form of public engagement, while the concrete politics of design is not. To improve the knowledge base of technology, policy is thus related to the agenda of technological democracy. This is a basic rationale of technology assessment.
What is to be gained by adding cultural to the politics of technology? Is this not just another name game to make boring issues appear to be fancy? I do not think so. First, like Aant Elzinga, I believe that it is important to emphasize that "The introduction of new technologies involves not only new modes of organization of social relations but also a triggering of cultural nerves. Through this imagery linked to it in public discourse, be it in debates or through art and literature, a new technology is domesticated; it is actively made part of repertoire of earlier and more familiar images of that represent opportunities or threats" (Elzinga 1998, 24 ; see also Brosveet and Sørensen 2000) . Obviously, from this perspective, there is no way that a politics of technology may be performed without cultural reference as well as cultural performance.
Second, it has for a long time been recognized that technology cannot be distinguished from culture; it is a seamless part. Still, the prevailing image of technology and its designers is as cold as steel, as instrumental as calculation. Thus, technology policy tends to be perceived in the same way. It may be part of the culture, but confounded in logical reasoning from economic growth and rational political interest. Traditional politics-of-technology thinking has reinforced this picture in its effort to translate between social interests and the shaping of technology, although in a critical fashion. Even if the interests may appear as irrational, the will to implement them does not.
There is a small, but growing literature that emphasizes that to work with technology may be expressive, erotic, pleasurable, and entertaining (see, e.g., Hacker 1989; Kleif and Faulkner 2003) . This has important, but not necessarily delightful implications for the politics of technology. All three articles in this special issue give some support to such a contention, although in different ways. Clearly, one important aspect is the pleasure of exercising power, which probably is a feature behind the otherwise strange actions of the Norwegian telecom Telenor, as analyzed by Brosveet. The resistance toward workers' participation, may-as suggested by Garrety and Badham-be related to the pleasure of purifying technology among designers, but the interest in participatory methods could be grounded in the pleasant experience of human involvement in the development of technology. And there can be no doubt that there is a fun aspect to the way that metaphors are invoked to describe the development of the Internet, as shown by Wyatt. Thus, to talk about the cultural politics of technology may provide a needed correction to the perception that the world of technology is mainly an instrumental affair.
Third, the processes underlying technology policy and the shaping of a politics of technology are deeply cultural. This is the most striking common feature of the three articles, a feature to be explored.
The Communication of Technology
As emphasized by Bucciarelli (1994) , design and development of technology offers big challenges because different specialties of engineers perceive the problem at hand differently and they have different ways of describing the problems and the possible solutions. Thus, to integrate the specialized pieces of knowledge is not just an issue of negotiation. It also involves efforts to translate between the specialties. When people outside the design team get involved, the magnitude of the problem clearly increases.
It has been a commonplace to talk about the culture of technology or technological cultures in a way that suggests that there is a kind of common language that facilitates the communication between the different groups of actors involved in technological projects. Garrety and Badham (2004) suggest clearly that this communication problem needs to be approached explicitly, at least when developers and users are supposed to interact. They observe that KOMPASS, a set of tools, supplied "concepts that they [operators] could apply to the technology with which they were familiar. For the developers, it provided a structure and a language through which they could systematically think through real and potential interactions between human and machines" (p. 209). Thus, KOMPASS also facilitated the thinking about what could be achieved through new technology by helping to integrate normative aspects into the development discussions.
In Wyatt's (2004) analysis, metaphors play an analogue role to signify preferred developments, while also assisting in the efforts to create and expand networks that may realize and further technological visions. "Language is an important tool, alongside social practices and material objects, in attempts to construct the future. Metaphors not only help us to think about the future, they are a resource deployed by a variety of actors to shape the future. As metaphors stabilize within discourses and as actors become less selfconscious in their choice of metaphors, it may seem that the metaphors themselves actively convey expectations about the future. Metaphors can mediate between structure and agency, but it is actors who choose to repeat old metaphors and introduce new ones" (p. 257). This is the cultural politics of technology in action.
These points are supported by Brosveet's article, which analyzes a set of technological initiatives in relation to an IT highway project in Fredrikstad, a small Norwegian town. These initiatives failed, at least when compared to the original visions, in a way that clarifies the cultural aspects of the way the politics of technology was performed here. Fredrikstad was seduced to accept the visions and the related technological promises due to a situation in which the town was pressed to find new solutions to a difficult situation with regard to local industry and employment. This translation terrain, as Brosveet (2004) calls it, was explicitly employed by technical experts to shape the communication about technological plans in a way that secured the support of the nonexperts. It provided cultural resources that allowed the technical experts to play the role of the pied pipers, leading the nonexperts astray, rather than establishing themselves as an obligatory point of passage to realize new technological solutions.
Thus, cultural competence to produce visions and to communicate between different actors is no guarantee that new technological solutions will emerge. To talk about the cultural politics of technology is not a path to a more efficient technology policy, but it is not a strategy to deconstruct such policies either. The idea of a cultural politics of technology is basically a methodological vision of a way to explore the relationship between culture, politics, and technology that emphasizes the cultural work that has to be performed in the conception, development, and implementation of new technologies as well as in efforts to do business when engaged in the production of providing technological visions. In this way, it highlights the contingencies related to way that politics may or may not be attached to particular technologies. There is nothing straightforward about the cultural politics of technology, so we need to continue to observe it.
